Introduction
Mine benches in the open pit Goldstrike Mine, north-central Carlin trend ( fig. 1 ), expose the upper central Betze orebody, the Post anticline, contacts between the Devonian Popovich limestone and Rodeo Creek unit, and the northern contact of the Jurassic (Cretaceous?) Goldstrike stock. The Betze orebody is the largest gold orebody in the Carlin trend (Settles and Lauha, 1991; Leonardson and Rahn, 1996) . The orebody has a WNW orientation, with a near-horizontal plunge (Peters, 1996) , whereas most of the other orebodies in the north-central part of the Carlin trend are associated with NW-striking faults, such as the Post fault, or NW-striking folds, such as the Post anticline (Volk and others, 1996) .
The contact zone between Popovich limestone and the Rodeo Creek unit hosts parts of the upper central Betze orebody, and is exposed in the upper parts of the Post anticline. The Rodeo Creek unit is variable in thickness and lithology throughout most of the Carlin trend; its basal, depositional contact with the Popovich limestone is commonly a bedding parallel fault zone. The upper central Betze orebody parallels parts of the northern contact of the Goldstrike stock. Numerous sill-like apophyses and dikes from the stock and the contact metamorphic aureole are host to parts of the orebody.
This study presents inclined geologic sections through the upper central Betze orebody (pis. 1, 2, 3, 4, 5, and fig. 5 ), and through the Post anticline (pi. 6), which help to understand the geometry of the upper central Betze orebody, the nature of the Popovich-Rodeo Creek contact in the orebody, and the Post anticline. The sections are derived from approximately 1" = 5' scale mapping of at least 2 to 4, 20-to 40-ft-high mine benches above the 4,800-ft level. The mapping scale has been reduced to approximately 1" = 15' for portrayal on pis. 1-6.
The host rocks in the upper central Betze orebody and the Post anticline are altered and deformed. The accompanying discussion, plates, and figures provide a one-mile-long, detailed structural transect across these rocks in the north-central Carlin trend. Complex structural geology in the Goldstrike Mine has been described by Sampson (1993) , Volk and others (1996) , and Leonardson and Rahn (1996) . Peters (1996) discussed the WNW-striking Dillon deformation zone (DDZ) that hosts the upper central Betze orebody. At least six ore types were identified in the upper central Betze orebody, based on geologic setting, mineralogy, geochemistry, and morphology. The ore types are summarized by Peters (1996) and are partitioned spatially in the orebody in discrete oreshoots. Structural data collected from the mine benches is contained in Appendices I-VI, and represents data on plates 1-6 respectively. Fold and structural analyses were performed on most of the bedding attitude data, using the Stereonet V.9.5 program for MAC. In most cases, fold axes were measured or calculated from bedding attitudes in individual mesoscopic-scale folds. Numerous other bedding attitudes were also analyzed in areas where folds were not always apparent, but where deformation was intense. The large data sets of bedding attitudes usually resulted in "beta" (p) fold axes that are coaxial with individual measured folds.
The inclined geologic sections indicate that the upper central Betze orebody is contained in highly deformed rocks. Most inclined geologic sections (pis. 1-5) contain ore-grade material that ranges between 0.02 oz/t Au to as much as several oz/t Au. Barren or lower grade material is present in plate 6, in most of the Post anticline, in the northwestern part of plate 5, and in the western parts of plates 1 and 4, where large masses of granodiorite are present. Descriptions of the various ore types are detailed below.
Geologic Setting
Generally accepted reconstructions of the tectonic history of the region around Carlin, Nev., suggest that early and middle Paleozoic, deep-water sedimentary and igneous rocks were thrust eastward approximately 75 to 200 km during the Late Devonian to Early Mississippian Antler orogeny. These rocks compose the Roberts Mountains allochthon, which lies upon coeval shallow-water rocks of the continental platform ( fig. 1 ). The two packages of rocks, the upper and lower plates, are separated by the Roberts Mountains thrust (Roberts and others, 1958) . Emplacement of the allochthon produced a topographic high, which shed sediments, that constitute the overlap assemblage of rocks, to the east and west in the late Paleozoic (Roberts, 1960; Madrid and others, 1992) . Other reconstructions of the tectonic history suggest: (1) Early Triassic emplacement of the Roberts Mountains allochthon (Ketner and Alpha, 1992; Ketner and others, 1993) ; (2) significant tectonism in the region during the late Jurassic Elko orogeny; (3) the Cretaceous to early Tertiary Sevier orogeny; and, (4) large-scale extensional detachment faulting in the late Eocene to early Oligocene (Thorman and others, 1991a, b) .
The gold deposits in the Carlin trend are aligned along a NW-trending belt (Roberts, 1960 (Roberts, , 1966 Thorman and Christensen, 1991) , but definitive geologic parameters have not been shown to account for this alignment. Previous workers in the Carlin trend (Evans and Theodore, 1978) have documented fold axes in the region of the Carlin trend, which plunge at low angles to the NE and SW. This orientation is consistent with orientations documented by Oldow (1984) who noted a relative consistency to deformation symmetry in the Roberts Mountains allochthon and attributed this symmetry to movement and emplacement of the allochthon. However, fold axes in the trend, particularly near mineralized areas, plunge at shallow angles to the NW (Madrid, 1987; Madrid and Bagby, 1986; Volk and Zimmerman, 1991; Peters and Evans, 1995) . The NW-trending fold axes were postulated by Evans and Theodore (1978) to be due to Jurassic tectonism, which is compatible with the timing of other tectonic events proposed by Ketner and Smith (1982) , Ketner (1987) and Thorman and others (1991b) in northeastern Nevada.
The NW-and SW-trending folds, mostly in the lower plate paraautochthonous miogeoclinal assemblage, are present in the north-central Carlin trend (Peters, 1997a, b) . This NW-trending zone also coincides with NW-striking ductile and brittle faults that dip at high angles to the NE, and are coplanar with the fold axes. This study describes outcrop-scale folds, and faults in the Goldstrike Mine, and their structural and geometric relations to these two main fold axis orientations.
Goldstrike Mine Investigations
The upper central Betze orebody lies in the north-central part of the Carlin trend in the Goldstrike Mine (GS on figure 1), and is part of the BetzePost deposits (Leonardson and Rahn, 1996) . The orebody is elongated WNW and has a near-horizontal plunge, whereas the contiguous and adjacent Post and Deep Post orebodies have NW strikes and steeper SE plunges ( fig. 2) . Orientation of the Post orebodies is similar to the NW-plunging fold axes in the north-central Carlin trend. These orebodies lie adjacent to the Post fault in the NW-SE-plunging Post anticline, and plunge roughly parallel with the multiple fold axes in that fold.
The WNW orientation of the upper central Betze orebody appears anomalous, when compared with the strong NW-orientation of the Carlin trend, and with the NW-and SE-plunging fold axes and faults that typify much of the north-central trend. Analysis of structures in the orebody was undertaken to determine if a structural grain could be defined in the host rocks in and adjacent to the upper central Betze orebody that could account for the consistent, horizontal WNW plunge of the orebody. The accompanying inclined geologic sections, figures, and discussion provide evidence that the upper central Betze orebody lies in a WNW-striking deformation zone (figs. 2 and 3). The upper central Betze orebody is hosted in the upper parts of the Devonian Popovich limestone and in the lower parts of the Devonian Rodeo Creek unit, which are both lower plate rocks that are in contact with the northeastern part of the Goldstrike granodiorite stock (Lauha and Settles, 1993; Arehart and others, 1993; and Smith and Sharon, 1994) . The parts of the Rodeo Creek unit that are mineralized are present in the nose of a NWtrending syncline that lies to the west of the Post anticline. Rock types hosting the orebody include black to gray, carbonaceous shale, mudstone, argillite, white to gray limestone, hornfels, granodiorite, and breccia ( fig. 4) .
Hydrothermal alteration has significantly affected rocks in and around the orebody, and much of the unique structural disturbance in the orebody may be directly linked with the alteration and mineralization. The upper central Betze orebody is spatially associated with intense decalcification, collapse features, and deformation at the complex contact between the Popovich limestone and Rodeo Creek unit (pis. 2 and 3). Significant structures in the envelope of alteration and mineralization of the upper central Betze orebody are the WNW-striking Betze anticline and the Dillon fault zone. Both these structures are interpreted to be related to the same deformation event.
Dillon deformation zone
The Dillon fault zone in the upper central Betze orebody is one of several shear zones that comprise a broad, deformed, 200-m-thick zone the Dillon deformation zone (DDZ) that has a footwall near the granodioritePopovich limestone contact to the south, and grades upward with various sheared strands into the basal, lithic interval of the Rodeo Creek unit in the core of the NW-striking syncline to the north ( fig. 4) .
Strain in the DDZ is heterogeneous and was partitioned differently in each package of rocks that it traverses. Deformation intensity and style between sheared strands reflect rock type. Within the zone, undeformed phacoidal clasts, slabs, and blocks occur in sheared pelitic zones, which anastamose around them (pis. 1-4). Several individual, carbonaceous, sheared strands, such as the Dillon fault zone, extend laterally in the DDZ (fig. 4) . The carbonaceous Dillon fault zone lies in the footwall of the Popovich limestoneRodeo Creek unit contact. Southeast of the synclinal hinge, of rocks of the Rodeo Creek unit, the DDZ enters unaltered Popovich limestone, and is focused mainly along one or more central carbonaceous strands ( fig. 4 ; pi. 4). Deformation in the DDZ is most intense along these decalcified, carbonaceous, sheared strands. Most fold axes in and immediately adjacent to the upper central Betze orebody plunge at shallow angles to the NW, NNW, or ESE; a few mesoscopic folds also trend NE and E at low angles (Appendixes I-VI). The majority of fold axes lie along a great circle that approximates a plane dipping 27 NE and striking approximately 300°. This plane is parallel to the Dillon fault, a 10-mwide strand of the DDZ, and parallel to the 200-m-wide zone of deformation that hosts the upper central Betze orebody.
The Betze anticline, not shown of figure 4, which is a composite shear fold, is parallel and contained in the DDZ. The shear fold is truncated by the main body of granodiorite on the south (pis. 1-4), but apophyses of the granodiorite in the DDZ are intensely deformed and dismembered. Variably decalcified Popovich limestone forms the footwall to the DDZ in the vicinity of the Betze anticline, where phacoidal-shaped blocks are composed of white, crystalline limestone, surrounded by planar, foliated zones of decalcification and local brecciation (pis. 1, 4, and 5).
In the central part of the upper central Betze orebody (eastern part of pi. 2), black, carbonaceous, decalcified rocks in the Dillon fault zone contain several tight folds with red breccia in their cores. This intensely folded area is directly down plunge and to the north of a similar area portrayed in figure 5 . The Dillon fault zone in the upper part of the Popovich limestone, in contact with the lower argillite horizon of the Rodeo Creek unit, shows intricate flowlike folding of white and black, clay-rich siltstone ( fig. 5 ). These folded areas are overlain by a 2-to 5-m-wide zone, which contains a large, gray, sulfidic breccia body, composed of decalcified limestone and siltstone. Above this zone lies a thick, red, brecciated zone of argillite.
The DDZ is coplanar with most the fold axes in the region and is proposed to be the result of late, regional strain (Peters, 1997a, b) . The DDZ is interpreted to occupy a recumbent axial plane, which rotated NE-striking fold axes into NW-striking fold axes. Only folds contained directly in the DDZ have fold orientations that are WNW-striking, because the deformation and strain there was highly focused and penetrative.
These WNW-striking shear folds are similar to wrinkles, generated in the plane of the shear zone, and are secondary and subsidiary to the main rotation or shearing of the original NE-striking fold and fault fabrics in the north-central part of the Carlin trend. Mesoscopic phacoids of competent, crystalline limestone are surrounded by decalcified, gray seams of deformed limestone (now siltstone), which anastamose around them (pis. 1 and 4).
Because this type of deformation is common throughout the DDZ, it is likely that dissolution, transport, fluid flow, plucking, and high strain were processes that were active during the generation of the phacoids and the sheared seams which surround them.
Fabrics in the upper central Betze orebody, as well as the style of deformation outlined above, indicate that strain was accompanied by dissolution. The coincidence of gold and other geochemical enrichments in these zones suggest that deformation, decalcification, and fluid flow could have been linked in time and in space, such that mineralization and deformation along the DDZ were synchronous.
Clay-rich, cataclastic, sulfidic, gold-rich zones and breccia pods are common in the hangingwall of the orebody and the DDZ (pis. 2 and 3), whereas in the footwall unmineralized marble and limestone forms mesoscopic phacoids separated by conjugate and anastamosing, gray, clay seams, which are locally enriched in realgar, orpiment and gold (pis. 1 and 4).
Geometric relations of folds and shear zones in the upper central Betze orebody aid the interpretation of how the orebody formed and may advance the understanding of how the gold deposits are related to deformation styles in and near the tectonic windows. Folds and faults in the orebody in the north-central Carlin trend, are evidence of events that took place during the tectonic evolution of the region. A generalized three-phase (Dj-D3) sequence of tectonic events for the Carlin trend area (see Peters, 1997a, b) , between the Paleozoic to late Mesozoic, involves:
(1) Antler-Humboldt deformation (Dlf F! folds) between late Devonian to late Permsylvanian in age, roughly synchronous with the emplacement of the Roberts Mountains allochthon;
(2) Sonoma-Elko deformation (D2, F2 folds) between late Permian and late Jurassic in age, noted for abundant and penetrative NE-and SW-trending, shallow-plunging folds, local intrusives, and NW-trending faults; and (3) Sevier deformation (D3, F3 folds) between late Jurassic and early Eocene in age, which rotated or refolded many F2 folds to N-and NW-trends and produced local WNW-trending F3 shear folds, such as the Dillon deformation zone.
Ore styles
Distribution of gold minerals and alteration in the upper central Betze orebody is related to structure, stratigraphy, and location in the orebody. On the basis of morphology and mineralogy, several different ore types are recognized.
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These ore types are spatially separated and crudely zoned, with a tendency for certain types to be in the hangingwall, whereas other types are concentrated in the footwall. Many ore types cluster into elongate internal oreshoots, composed of unique or composite-ore types, and are separated from other oreshoots by waste or low-grade rocks. Separate ore control of many oreshoots directly relates to individual strands of the DDZ.
Mineralogically and geochemically distinct ore types have been noted in Carlin-type deposits by Radtke (1985) and Kuehn (1989) . The spatial relations between these ore types have not been well understood, although temporal relations have been suggested (Kuehn and Rose, 1992, 1995; Campbell, 1994; Lamb, 1995) . Most workers agree that deposition of pyrite with gold-rich arsenical rims was followed by orpiment-realgar, barite, stibnite and mercury ores. Distinct ore types in the upper central Betze orebody are recognized from the results of this study (fig. 6 ) and are defined based on geologic setting, mineralogy, geochemistry, and morphology. These ore types are cataclastic ore, siliceous, sulfidic breccia pods in argillite, disseminated carbonaceous ore, sulfidic breccia pods, arsenic seam ore, and siliceous stibnite-bearing breccia. Characteristics of these ore types are designated by letter on figure 5 from hangingwall to footwall of the orebody as follows:
(a) Cataclastic ore is composed of brecciated, decalcified, and locally silicified rocks of the transitional sequence between the Popovich limestone and Rodeo Creek unit, either decalcified limestone or deformed, crushed argillite (pi. 1). These ore zones may be up to 20 m thick, and are usually yellow to creamy tan in color, but may range to dark gray. The zones are commonly surrounded by seams of sheared, carbonaceous rocks. Locally these rocks contain finely layered pyrite and/or marcasite. Blast hole assays show that selected pods grade >0.25 oz/t Au.
(b) Siliceous, sulfidic breccia pods in argillite consist of tectonic breccia, fossil hash, or sedimentary breccias that contain about 0.25 oz/t Au. The pods are 2 to 5 m thick, red, knobby, and up to 20 m long, but may have dimensions of <1 m. The rocks are highly silicified, and locally contain high-pyrite contents. They are commonly surrounded, particularly on the hangingwall of the orebody, by carbonaceous or sulfidic, gray to black, deformed clay seams (pis. 1, 3 and 4). Collapse features are also present in about 1 m of the hangingwall of the bodies. This ore type contains elevated values of mercury, thallium, arsenic, nickel, cobalt, and copper.
Detrital minerals in the transitional sequence rocks contribute high values of uranium, rare earths and titanium. Not all of these breccia pods are mineralized. (c) Disseminated carbonaceous ore is present in shear zones, composed of carbonaceous siltstone, gray breccia and decalcified limestone with local quartz veinlets and marcasite blebs and typically contains 0.10 to 0.250 oz/t Au (pis. 1, 4 and 5). This ore type is also present in undeformed, decalcified rocks as disseminated pyrite replacements. Gold is associated with 1 to 10 micron-size arsenic-and thallium-rich rims on pyrite. The most common ore is gray to olive-gray, or locally hematite-red in color. Gold distribution in these zones is not uniform. Geochemically this ore type has high values of mercury, chromium, zinc, and copper.
(d) Sulfidic breccia pods are irregularly shaped, siliceous ore pods, usually located adjacent to the granodiorite-limestone (marble) contact in the footwall of the DDZ ( fig. 6 ). The pods are as large as 10 X 30 m (pis. 1-4). Location of these ore pods is partially localized by steeply-dipping, NW-striking, narrow, phyllonitic faults, which crosscut the relatively shallow-dipping stratigraphic units. The pods are black to dark gray, are relatively hard and locally contain clay, decalcified limestone, and silica hornfels fragments. This ore type has high-gold (>0.50 oz/t Au) and high-sulfide content; realgar, orpiment and stibnite are generally lacking. Geochemically, the ore is rich in barium, copper, mercury, and zinc, and moderately rich in arsenic.
(e) Arsenic seam ore is predominantly realgar-orpiment-rich, but is also pyriteor marcasite-rich. This ore is typically composed of decalcified seams of sheared limestone and calc-silicate rocks containing barren phacoids of crystalline, white limestone and marble ( fig. 6 ). Some seams zone laterally into sulfidic breccia bodies, similar to those found in ore types c or d. The seams on either side of many apophyses and phacoids of granodiorite contain orpiment-realgar and gold (pi. 5). The contact zones between the seams and the granodiorite, are 10 cm thick, white to gray, and contain sucrosic quartz hornfels. The altered gray clay seams next to these apophysy contacts are derived from granodiorite and from inclusions of gray siltstone (decalcified limestone) on the margins of the apophysy. Vertical joints in the granodiorite and adjacent siltstone contain realgar-orpiment and mark the fluid pathways between seams. This ore type is best developed in seams of decalcified limestone that surround phacoids of unmineralized marble and limestone. In the southeastern upper central Betze orebody, this type of seam ore grades about 1 oz/t Au, and the barren limestone phacoids form at least 40% to 60% of the mass suggesting that the realgarorpiment seams carry greater than 2 oz/t Au (figs. 7a, b, and c). Geochemically, this ore type is dominated by arsenic.
(f) Siliceous stibnite-bearing breccia is present in the footwall of the other ore types described above in an arcuate, homogeneous, hard, dark-gray, siliceous breccia zone (pi. 4). Stibnite is present as fracture coatings and vug fillings along with calcite and barite, and forms veinlets, and occupies both clasts and matrices in dense silica. Marcasite veinlets crosscut and most likely postdate the silica stibnite stage. Geochemically, the ore is rich in antimony and moderately rich in mercury, thallium, arsenic, barium, and zinc.
Zoning and control of internal oreshoots
The main geologic features in the upper central Betze orebody are: (1) the syncline developed in the Rodeo Creek unit (argillite) in the central part of the orebody; (2) transitional rocks and decalcified rocks of the Popovich limestone, surrounding this syncline; (3) marble, calc-silicate rocks and limestone, and, (4) granodiorite (fig. 4) . Two major, WNW-striking, carbonaceous strands of the Dillon deformation zone traverse the eastern and western limbs of the syncline that lie west of the Post anticline.
Oreshoots in the upper central Betze orebody are hosted in argillite, sulfidic breccia, shear seams and the Dillon fault strands. Contours of gold content in the orebody ( fig. 7a ) indicate that these oreshoots are concentrated along the WNW-trending granodiorite-transitional rock contact zone, the NWstriking Dillon fault zones and in east-west zones lateral to the Dillon fault and east of the granodiorite contact (fig 7a) . The east-west zones of high gold values define oreshoots that coincide with EW-striking, N-dipping faults and the WNW-trending folds.
Distribution of sulfur in the upper central Betze orebody reveals WNWstriking trends that are parallel to the granodiorite-Popovich limestone contact. These zones coincide with many of the sulfidic breccia ore pods and a large oreshoot of high arsenic seam ore to the SSE ( fig. 7b ). These breccia and seam oreshoots are parallel to and lie in the footwall of the Dillon fault ( fig. 7a) . A smaller pod of highly sulfidic ore lies in a carbonaceous shear zone in argillite in the hangingwall of the Dillon deformation zone.
Several areas of carbonate in the upper central Betze orebody contain >10% carbonate ( fig. 7c ). The area in the northeastern part of figure 7c coincides with gray, unaltered, relatively undeformed limestone of the Popovich limestone on the western edge of the Post anticline.
The northwestern areas of >10% carbonate coincide with calc-silicate rocks and marble at the granodiorite-Popovich limestone contact. High-grade marcasitepyrite, siliceous breccias carrying high gold grades occur at the margins of the low-grade or barren high-carbonate zones. The processes of ore formation in these oreshoots involved decalcification of the limestone, marble, and calcsilicate rocks. The southeastern >10% carbonate zone represents a high-grade realgar-orpiment seam ore; the high-carbonate content results from the barren, resistant phacoids present in the oreshoot.
Popovich limestone-Rodeo Creek unit contact
The deformed contact between the Popovich limestone and Rodeo Creek unit, and the several "transitional" facies between the two formations, are portrayed on plates 2 and 3, and fig. 5 . This contact represents the hangingwall part of the upper central Betze orebody. A less-tectonized contact between these two rock units is present in the Post anticline ( fig. 2 ; pi. 6).
Faults and folds present in the transitional rocks of the Popovich limestone-Rodeo Creek unit contact are complex (pis. 1-5; figs. 8 and 9; Appendixes I-V). In the western part of plate 2, white crystalline marble is decalcified and deformed by seams of gray and black day, the main strand of the Dillon fault zone.
Argillite of the Rodeo Creek unit forms the hangingwall of the transitional zone, and also locally lies in lobes that are surrounded by altered Popovich limestone rocks composed of siltstone, deformed days and decalcified limestones (pi. 1). Hangingwall strands of the DDZ cut bedding acutely in the argillite of the Rodeo Creek unit and transitional rocks, above the Popovich limestone-Rodeo Creek unit contact.
Parts of the contact between the Popovich limestone and the Rodeo Creek unit show evidence of a separate tectonic event, prior to movement on the Dillon deformation zone. Hangingwall to the main carbonaceous strand of Dillon fault zone lie a transitional zone of sandstone, brown, slatey, phyllonitic mudstone, and red, knobby breccia bodies (pis. 1 and 3). Many of these rocks contain tectonic fabrics, which have been dismembered into phacoidal slabs and blocks by the Dillon Deformation zone. The older tectonized zone is overlain by a white, brecciated, locally sulfidic, cataclasite body, which consists of a mixture of deformed argillite and decalcified, transitional limestone, and mudstone (pis. 2 and 3). The remnant blocks and slabs that contain tectonized fabrics in the Popovich limestone-Rodeo Creek contact zone suggest that an older deformation event took place along the contact, but has been overprinted by shearing and folding in the Dillon deformation zone. Red, silicified breccia bodies, with high gold contents, are common along the Popovich limestone-Rodeo Creek unit contact (pis. 2 and 3). These breccia bodies are quasi-stratigraphic and some are locally folded around the nose of a tight, recumbent, isoclinal fold. These breccia bodies lie close to the older tectonized zone described above (see pis. 2 and 3). The red, siliceous breccia bodies are of three types: fossil hashes; fault breccias; and sedimentary breccias. In the extreme east of figure 5, red moderately undeformed argillite lies upon the red breccia body. This area represents the northern limb of the south part of the pointed keel of the NW-trending syncline of the Rodeo Creek unit, which is crosscut by the Dillon deformation zone (fig. 4) . Some of these red breccia bodies may indicate a pre-DDZ shallow-dipping shear zone at the Popovich limestone-Rodeo Creek unit contact.
The contact between the Popovich limestone and Rodeo Creek unit at the top of the Post anticline is, by contrast, relatively concordant, although the rocks along the contact and in the anticline are deformed (pi. 6). The Post anticline and syncline to the west form cuspate shapes between the Rodeo Creek unit and Popovich limestone, with the pointed terminations pointing downward into the more competent Popovich limestone (Peters, 1996) . In the upper parts of the synclinal fold, and at the top of the Post anticline, the fold shape is round. In the crowded, downward-pointed termination of the syncline, however, the rocks are highly deformed and the fold is V-shaped. The deformation in this synclinal hinge was enhanced in the area of the upper central Betze orebody by the heterogeneity of the transitional rocks at the contact between the Popovich limestone and the Rodeo Creek unit. Additional factors that may have enhanced deformation and were related to mineralization are widespread dissolution, shearing, decalcification, fluid flow, and folding. 
Contact of the Goldstrike stock
The contact of the granodiorite with the sedimentary rocks is roughly parallel with the trend of the upper central Betze orebody, and the strike of the Dillon deformation zone. The contact contains numerous apophyses, most of which are sill-like and near-horizontal. Dike and irregular-shaped masses of granodiorite are also present away from the main stock. Fold axes and textures in the upper central Betze orebody (figs. 8 and 9; Appendixes I-V), suggest that deformation in the Dillon deformation zone has penetrated into margins of the granodiorite-Popovich limestone contact.
Phacoids of granodiorite, limestone and marble are developed where apophyses are deformed in the central, sheared strands of the DDZ (pis. 1, 4 and 5). Examples of this deformation style are most common in the footwall parts of the Dillon fault zone, where partially decalcified limestones and apophyses of granodiorite form phacoids, and are surrounded by seams that anastamose around the phacoids (pi. 5).
Several large, siliceous, pyritic breccia bodies are present near the granodiorite contact (pis. 1, 4 and 5; fig. 6 ), which are distinct from the red, siliceous breccia bodies at the Popovich limestone-Rodeo Creek unit contact (pis. 2 and 3). These siliceous pyrite breccia bodies form high-grade oreshoots, along the southwestern margin of the central Betze orebody along the granodiorite contact.
The dismembered and deformed granodiorite and calc-silicate rocks indicate that some deformation along the northern contact of the Goldstrike stock was post-Jurassic (Cretaceous?) in age. The spatial association of the high-grade pyritic breccia zones with the contact suggest that the contact zone had geochemical and physical properties that were not present in other parts of the Dillon deformation zone, and the upper central Betze orebody.
Post anticline
The crest of the Post anticline is portrayed on plate 6 on a 1993 wall of the Goldstrike Mine (figs. 2 and 10). Additional bedding attitudes were collected beneath this area in 1996 ( fig. 10 ; Appendix VI). The central core of the anticline is composed of black to dark gray, carbonaceous, locally decalcified Popovich limestone. The overlying Rodeo Creek unit contains a 60-m-thick transitional zone, composed of decalcified, limy shales, and argillite. Breccia bodies in the transitional zone are siliceous, but most appear to be sedimentary rip-up breccias.. NW-striking, W-dipping faults, such as the Grand Jean fault (plate 6), are dominant on the west flanks of the Post anticline. The NE-dipping Post fault, on the east side of the anticline, is a brittle structure, in contrast to the ductile folding in the anticline, and in parts of the DDZ to the west. Mesoscopic fold axes in the Post anticline consistently plunge at very low angles to the NW and SE ( fig. 11 ; Appendix VI).
Fold axes in the Post anticline also lie at either end of a great circle defining a plane that is parallel to the NW-striking Post fault ( fig. 11) . If the Post fault is coplanar with the plunge of the Post anticline, but the fault is brittle in contrast to the folding in the anticline, the fault may have broken in a stress regime different from the deformation that formed the anticline. Either an early ductile Post fault was associated with folding of the anticline and was reactivated later, or the fault post-dated the earlier anticlinal deformation event, and broke along the fabric of the Post anticline. The planar fabric is defined by a WNW-striking, 20° to 30° NE-dipping zone, which contains both the NNE-trending, older fold axes in folds such as the Post anticline, and newer WNW-trending fold and shear zones. The Dillon deformation zone is coplanar with all fold axes in the Goldstrike Mine.
2. The Post fault is coplanar with the plunge of the NW-striking fold axes in the Post anticline.
3. The upper central Betze orebody is hosted in the Dillon deformation zone, which crosscuts the nose of a syncline, parallel to and west of the Post anticline, and generally strikes parallel to the Popovich limestonegranodiorite contact. The orebody is also in the Betze anticline, which may have formed as the result of shear folding along the Dillon deformation zone.
The contact between the Popovich limestone and Rodeo Creek unit is deformed in both the upper central Betze orebody, and the Post anticline.
Exposures of the contact in the Post anticline are compatible with a depositional contact. However, exposures of phyllonitic rocks and breccia bodies that appear to predate the Dillon deformation zone in the upper central Betze orebody suggest a tectonic contact.
5. At least six separate ore types are defined in the upper central Betze orebody, based on geologic setting, mineralogy, geochemistry, and morphology. The ore types are partitioned spatially within the orebody in discrete oreshoots and have demonstrable spatial relations to the Popovich limestone-Rodeo Creek unit, and Popovich limestone-granodiorite contacts, and the Dillon deformation zone. The gold oreshoots are zoned from the footwall to the hangingwall of the orebody and deformation zone, with py rite-rich ores on the top, arsenic-rich ores in the central parts, and siliceous, antimony-rich ores at the bottom. The Betze orebody becomes less clay-rich and more siliceous with depth. 
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